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(57) Abstract: A needle crystal in the form of a capsule 
comprising fullerene molecules such as Ceo and a 
Ceo-platinum derivative and having a hollow portion (a 
fullerene shell capsule) is provided. The fullerene shell 
capsule which has been prepared by the liquid-liquid interface 
deposition method, which comprises (1) a step of allowing a 
solution having a first solvent containing fullerene dissolved 
therein to meet with a second solvent having less solubility 
for fullerene than that of the first solvent, (2) a step of 
forming a liquid-liquid interface between the above solution 
and the above second solvent and (3) a step of depositing 
a carbon fine wire in the above liquid-liquid interface, has a 
novel characteristic in its form and can be used as a material 
for carrying a catalyst, a raw material for a plastic composite 
material, a material for the storage of a gas such as hydrogen, 
a catalyst for use in a fuel cell, or the like. Further, provided 
are a novel C60-C70 mixed fine wire which is a fullerene 
fine wire comprising two components of C^o and C70; and a 
method for preparing the mixed fine wire. 

(57) Ceo'PC.o&^mmitUilCDy^—i^^^^ti^ 

y 1 3? ^ - u ^£»25#^« t ^^ibit 

^ X.m . (2) flu IS^;« t flu fBm2^J« t (D fC;^-;^^® 

^^m-t^Jim. ^t/(3)flulB;«-;«#®(cTK^«fflfeS 
$•#1 tii ^ -1+ -5 X?f ^ ^ t;;^-;^^E«f m )£ fc ci: o X L s 



wo 2005/090232 Al llllllllllllllllllllllllllllllllllllllllllllllll 



(74) {tSA: M?S ^IJ^ (NISHIZAWA,Toshio); =r 107-0062 
WUJ t:;i/T^-r 7 F Tokyo (JP). 



(84) 



(81) »Sll(a^(Z)?S:l^BBy. ^TcDaiScDHi^ffia*^ 

RTtl;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 



ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), ZL— ^ vT (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), 3 — □ / ^ (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 



KirfflSIB 



wo 2005/090232 



PCT/JP2005/002659 



1^ iil9 # 

(1) y^-u>^mmi^x\^^^f^imm^^timmii. mmmimm 
«fc D hy ^'-uy(Dmmm^^^h-^^m2mmt^^t>'t^^j:m. (2) 

mm'r^:ih\z^-ox. mi^<^Mf)^i&m^n^:it^m^7!)^\zvxM 
vf}^v. :inmx\zmm^nx\^^^mm\i. Cgoij-^^j^cttc^^^^ 

feoTt. vfcij^-DX. mm.mikm. mmm^n. mm^Ms ^^m^m. 
f3i^<Dm^^m^iz^if^^^^Lf)^x^nit. y^'-u>mm<Dmm 

1 



wo 2005/090232 



PCT/JP2005/002659 



m^Xm 1 : 2003-1600 ^^jkm 

#fF35c®t2 : ^mwnH!im^jkm2 002019214 3^mmm 

4¥^W^ycM.l : K. Miyazawa, Y. Kuwasaki, A. Obayashi and M. Kuwa 

bara. "C60 nanowhiskers formed by the liquid- 
liauid interfacial precipitation method", J. M 
ater. Res.. 17 [1] (2002) 83-88, 

#fF:5tM 3 : #m 2003-346117 

4^^mcm2: M. Tachibana, K. Kobayashi. T. Uchida, K. 

Kojima, M. Tanimura and K. Miyazawa, "Photo-a 
ssisted growth and polymerization of C60 nano 
whiskers". Chemical Physics Letters 374 (2003) 
279-285 

^^<mm-:^m3 : '^mm-, nmun, 52 ci] (2004) 24 

- 2 5 

> SM^^-r "5 <h t b T -5 , 



2 



wo 2005/090232 PCT/JP2005/002659 

•ri3.t>%. yy-V>jf^^ti^^fS.^^^m':^^ 

s it o #1- 4^ ^ ^ ti #^ -r •& . 

yy—vy. ^m,\^^y'y—v>y.\tyy — v>mmW'X^^^ii^'!^ 
s;^c. ostein. mm:5L\xn^mz^Ki^^-^ntcz,L^ 

msicn. (1) y^'-v>^mm\^x\^^^i^i^^'^ 

i^^t^iLU. (3) mum.-m.^m\zx^mmm^m^^'^^:r. 
^ o #f-4^ s ® m it;^^ ^ ii^^-r s . 

1^ T ;v 3 — JO ^ s z: Id ck o T fr ^ -5 ^S - ^If® #f m ^ i 

3 



wo 2005/090232 



PCT/JP2005/002659 



60 B^mmi^^^tsc^a x\tB^hi'<\ic^o B^mmi^ 

:^^m\t. m7\z\t. c,o<^^^^^^ ( (77^-Ceo)Pt (ppha)^) ^mm 

e^fe b< ^a^M^^^sr-^tf Ceo <D§^^mm. x^a^fe b< «Ceo 
m^m^iHimz^ D Cgo- c^o U'^mm^'^^'r^ ^t^s^WLtT^ c 



-;KD5^(Z)IS-^#®^ffi^^fflViTf^iStUfc (77^-C6o)Pt (PPha)^ 
j^^(7)TEM# (a) i:^<Z)HRTEM# (b)o -^^SS Sr:^;^ J^-T?^ 
■To 

p 2 :7 7 — i/>>'x;i';^3:/-k;v©T EM^(4 o o k v)-eafe^. 
0 4 a. c 60 :7 ^ — u > 5^ X ;i/;t7 :/ir T E M#^-e & s . 

0 6 0 3 cD7^ — i/>>'x;i/:^yii;v{c:*f-r^HRTEM#-eab 

-5. 



4 



wo 2005/090232 



PCT/JP2005/002659 



m 7 (77^-C6o)Pt (PPh3)2€:^JabfeC6o^<^^S®TEM^T2bS, 

m8\t. c,,<DP tmmi^ i{v'-zj?t(??h,)t) ^^mr^c,,u^ 

S (07) (DTEU-EDX^^T$>^o 

m 9 tt,«^«ifigltJCJ:oT#^Mi:?^ofe (7? ^-C6o)Pt (PPh3)2^JlPC 
,0 tf^J^ ^ (Z) T E § o 

igio«> (a) (r7^-Cgo)Pt (pphj)^ ^iDCfio if-^^j^a^^a^^MM-r 

^ZLtiZ^Ki^Cr^LB^-^ ()ia^]t^=3. 2±0. 8nm) t 

(b) ilST<^)HRTEM#-eabS, 

01 5tt. h'm(D^'fy^mcftmM^m-^c,,i-y^=L'-:/ (a, b) 

® T EM^Tab-So 

01 9 ti. ^m^JtcDCgo- C^o^-^ifflJ^® Raman StSLX^i? hjVt? 



^ §g & msT -g) ^'b se) ® ® 

< A > :7 ^ - 1/ > 4^ ^ 1i B if 4^ -f- M it ^ 



5 



wo 2005/090232 PCT/JP2005/002659 

^ 5g ^ e> 75^* ^ ^ b M 12 ® ^S - ^ ^ ® ^ff ffi ^ a T H © <h 0 * 

t)-^, CBoC!5e^i|^^ (( 77 2-C60)Pt(PPh3)2) ^ ^««/^ " > h ^JP 

1 0 m a s s Xii^M^V^^o 

H CD 0f- ^ . 6 0 0"C^±(D*^^M3S^ lOOkeV £^_h©]iiX 



6 



wo 2005/090232 



PCT/JP2005/002659 



— u>^ Ceo [c (cooCzHj) 2]^E<Dy ^-u >mmi^i^^ \zmm t^zoz 
mmm i 

Ceo (oB^mmw^-i^db^ (7j^-Ceo)Pt (pphj) « © h}VJL>^mmm^m 

MVtZo (7j2-C6o)Pt (PPha)^ ti. 1^-'1'X>7.^3l^^ hU-X 

m^^:k^^ (f^^aSmL— 2 0 mL(Z);^#$7&^M^UVi) (DM 

^J^^\^tL%y7.\Ly^. 2 0rT. 1 3 B~ 5 5 B^1#gb. 

0 1 {c:«. (7?«-Ceo)Pt (PPha)^© h;i^x>ga^^lSt'r yyn tf;vT;v 

n~;KZ)^tciSlg-|g^®*ffm^Tf^iaU/^c: (77 2-Cgo)Pt (PPh3)2 

J^^^t*. HRTEM#die>§^e)Ji>^JS:.fc-5 (C, ( 7} ^-cj Pt (PPhj) ^ 

Cjo 'Jr — >?I^±®rBl|i§tt. 0. 9 8nmTfeoT. C eo — 

7 



wo 2005/090232 PCT/JP2005/002659 

m-r -fy^i^-^-v $>^:iii^^vx^K>. (77 ^-Ceo) p t (pphs) 2 f)^^mm 

® :7 T A' — t s J?) ® a M ^ m if t# e> n T V i § . 



mmm 2 

(r7^-C6o)Pt (PPhs)^ *^Jnb;/S:Ceo h )VJL>mm^ MMl^Tco 
(7)='-C6o)Pt (PPhj)jti.*5tc^^^i:-y-'f x>X^3i?^ h U ^.^A bifeo 

Ceo^^^ i^^9 9. 5% (MTR^hM). h )VJL>\iWWLU.M^ m^^fzo 
(7j='-Cjo)Pt (PPhj) j©^jn««, C,oJ-^bT 6mass% t b;/^o •^-©ffitl 

m 2 fc, C6o-6a:(7?^-C6o)Pt (pph3)2ia?q h)Vj:.>mm- i p a©i^t^ 

^ (T EM) ^<^M^^^ (JEM-4010. 400 k VTM^). 

m 3 tc^bfc:7^-i/>->x;i/;^:/-fe;KZ)EDX5i-*itM:^*^-r. 

061c:, m3 (D^'L-^^CD^^mmTEUm (HRTEM) S^T. 

^:0 6}^)>e>, 0 2t0 3Oi^K«. ( 77 ^-Cgp) Pt (PPhj) ^ ^-^tJ Cjo 

8 



wo 2005/090232 



PCT/JP2005/002659 



^mm 1 T#e>nfe^^J^^j-x^;w^— 4 o o k e v, e-a^m 

77 2-C6o)Pt (PPh3)2 ^SnCeo ^4^J^a®TEM#fcS:^-r . HIOJCH. 0 

mmm4 

Cgo-lmo 1 % (7i^-CJ?t{??hi) (Cjo- 2ma s s % (n^-Ceo) 

Pt(PPh3)2mfiK) 0:7^~lx>«&5(? (MTR^fcgi) ^ h;i/X>5mLtC® 

;u (I PA) tf^y h^£fflViT#j0^icjiiA, Tgp*^* h;i'X>^|g, 

i^T. mj^m^m^m ( j em-4 010. jnjS«EE4 0 0 kv) xm 

^Vf:io 0 1 11^. 11:^3 4 0 nm. MJP 4 6 ± 9 nm. 5 ULm&,±(D 

9 



wo 2005/090232 



PCT/JP2005/002659 



mi 2\,zmi KDM^Mmmmm^mwLm, (hrtem) 

mi 2\Z^'r^o\Z. ClOCgoNTli, *&^^^a=l. 3 6± 
0.0 2 nmom^b^:^^ (fee) Tfg|lc#tt "T^ SiaS 
JBE^Ceo^a-^^i^^ (fee, *&^^l^a = l. 4 17 nm) IClt^T. 

S C 60 tl-^i^ ^ CD ^ ® t;: ^ D «3t W b T S t t» 

mi 6 H±^©fiKg>C;^-XA^^^f S«b©T2&^, 0 1 SIC. «=f 



10 



wo 2005/090232 



PCT/JP2005/002659 



< B > C 60- C 70 iS^Sfl SI t Mit^^ 

Cso-C^o^'^i^^^^J^f-*^^^'^^^^ Ceo tC^o^^^g-^J^*^^^!/ 

zLCDm-^o^m^mm^i^x^-iTjvn—jv. dmf. dms o, — h 

m-m^m<^m^\z^^y^—u> (Ceo-c^o) m'^mm<Dmmf}^'^m 
T? n If jiitT? o T J: o 



Ceo 99.9%) «^7fctC7o (MS 99.9%) B^^. (C^o^* 

SM% : 0%. 6.5%. 10.3%. 18.0%. 21.3%. 25.3%. 33.6%. 100%) "C 

M^b.#a'&«&?K<£m-^'>i/> 2 smi \zmm-$^xf^mmm^i¥^ 

fe. #>«r(DCeo-C,o T;1/MIC^^. -f V 

y^c- (HPLC) icioTCeo <iiC7o ®Ja^ltSrSi|^b;rc. X 

eo-Cyo ig^iNH«S©i^ji^<*:iJ7 h ^ :7 ^ - (D^^J^J^ <h (D^JS^ 

hifiM^^o Jintt. Ceo t-it'^TC^o <^:?^*^a8«ltc;5: t) tC< ViJli:?^ 

01 8(^. (^;i/%S^) ® Ceo- C70 M'&iMli^XJ^llI^E 

11 



wo 2005/090232 



PCT/JP2005/002659 



^U^ito:)C6o-C^omB(D Raman tStax^i? h;i.«0 i 9 ^z^X^fc 
i:*3DT?fe§o CB„t! — i7j^ 1468cm-' C70 ® t! — 1567cm-Mcm 
^n^o M^tt pristiiieC5otc:43ttSH*;g®#iiiiJc:®Bgf SAg (2) 
^-K. m#« pristineCTo f-*3ltSE/ hMC-en^'tlffi ^ bT 

Vi^o L/SiT^^oT. C50- C70 ^-^^^^ Ceo :^^*3«tt;^C7o ^^Ji 

pristine (D^mh^t> iE>u\^^^m\z$> ^0 . 0,^^- Cjom^mm^x\^c 
mx$>^ tm^-^n^o 

02 0 tt, Cjo- C^o^i'&JK^* (C7o®#W»*92 Omass%) Sr^V^T 
D f^ia b C eo- C 70 ^ b T ^ . 



12 



wo 2005/090232 PCT/JP2005/002659 

S^:a:tc:J:D. "S^fiJri^. ^^BfeWI^K. ^@iiR^£®#jttM 



13 



wo 2005/090232 



PCT/JP2005/002659 



1 . y ^-u>^^f)^^f3i^f^^mj^^^^'D^^mm. 
y'-u>x\tyy'-u>mmi^'v$>^z:ii^!\^WLii'r^m^m i mm 

So 

5. (1) y'^'-u>^mmvx\^^^mimm^^tsmmh. mmm 

7. C,o<Dm±mmi^ i{v'-CJ?t{??h,),) ^^JnbitCeo® h;px 

'9"'?> Ceil CTnM'a^^e 



14 



wo 2005/090232 PCT/JP2005/002659 



15 



wo 2005/090232 



m 1 



PCT/JP2005/002659 




wo 2005/090232 



PCT/JP2005/002659 




2/20 



wo 2005/090232 



PCT/JP2005/002659 



m 3 




3/20 



wo 2005/090232 



PCT/JP2005/002659 



m 4 




4/20 



wo 2005/090232 



5 



PCT/JP2005/002659 




VFS • 64 



EXEC (7-D) DATA LABEL 



20. 480 



5/20 



Xffllft (MIIJ26) 



wo 2005/090232 



m 6 



PCT/JP2005/002659 




6/20 



wo 2005/090232 



PCT/JP2005/002659 




7/20 



wo 2005/090232 



PCT/JP2005/002659 



8 



I 



i 



E 1 i. L I' 

• "St"? 

t» • • • i 

I 1 

* 

I 



e ■ 



i 



! I ! I ^ 

I 1 J 1 I i [ ! i i r 

? j t 1 r r r r r ; 



< I 



nn»t 



* I I . 1 f f 

r £ ? S ? 5 ? 

t i ( I i I 

i I i - ■ ' 



e 



i 



• • I g J 



^ i f 

3 » L I 
f 5 « I I 



twimiiKr.' 



F 

ti».»*i^<^~a-. 




0. 000 
286 



8- 5 

EXEC (7-D) DATA LABEL 



VF S • 1 6 



2 0. 4 80 



8/20 



wo 2005/090232 



PCT/JP2005/002659 



m 9 




9/20 



wo 2005/090232 



PCT/JP2005/002659 



HI 1 0 




10/20 



wo 2005/090232 



PCT/JP2005/002659 




wo 2005/090232 



PCT/JP2005/002659 



mi 2 




12/20 



wo 2005/090232 



PCT/JP2005/002659 



001 - 

\ 111- 

220 



111 




13/20 



wo 2005/090232 



PCT/JP2005/002659 



^14 




14/20 



wo 2005/090232 



PCT/JP2005/002659 




15/20 



wo 2005/090232 



PCT/JP2005/002659 



HI 1 6 




16/20 



wo 2005/090232 



PCT/JP2005/002659 



1 7 



CO 

05 

o 

O 

o 

CO 

CO 

CO 

c 

OJ 

o 

Ql 




Nominal starting composition of €70 



17/20 



wo 2005/090232 PCT/JP2005/002659 




1 8 



I 




L 



1 1 -^rcc 



I 011^,^ I 1 



11 



bco 



A 



10 



( ^60) 0. 734( ^7o)o. 266 
C ^6o) 0.792 ( ^7o)o. 208 

(^eo) 0.825(^70)0. 1 75 

(^60)0.8/4(^70)0. 126 
(^6o) 0.9.1 5(^70)0. 084 

(^6o)o.976(^7o)o.024 

(^6o)l(^7o)o 

Pristine C70 



Pristine C 



60 



15 



18/20 



wo 2005/090232 



PCT/JP2005/002659 




1 9 



i 



I 



/4. 



I 

I 

i 




□ 



(^6o)o(^7o)l 
(^60)0.734(^70)0.266 

(^60)0.792(^70)0.208 
(^60)0,325(^70)0. 175 

(^0)0.874(^70)0.126 
(^eo)o.9 1 6(^70 )o. 084 



1468 



1567 



(^0)0.970(^70)0. 



(^6o)l(*^7o)o 



ion-'] 



024 



19/20 



wo 2005/090232 



PCT/JP2005/002659 




20/20 



INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI C01B31/02 



International application No. 

PCT/JP2 0 05/0 02 65 9 



According to International Patent Classification (IPC) or to botii national classification aad IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl"^ C01B31/02 



Documentation searched other than minimimi documentation to the extent that such docimients are included in the fields searched 

Jitsuyo Shiran Koho 1922-1996 Jitsuyo Shinan Toroku Kdtio 1996-2005 

Kokai Jitsuyo Shinan Kbho 1971-2005 Tbroku Jitsuyo Shinan Koho 1994-2005 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

JSTPlus ( JOIS) , Science Citation Index Expanded (Web of Science) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to clatm No. 



X 
A 



JP 2003-1600 A (President of The University 
of Tokyo) , 

08 January, 2003 (08.01.03), 

Claims; Par. Nos . [0023], [0087] to [0092], 
[0109] , [0157] , [0228] to [0235] 
& US 2002/0192143 Al 



1-5, 8, 9 
6,7 



Shigekazu MIYAZAWA et al . , ^^C^o Yudotai Nano 
Wliisker no Toka Denken Kaiseki'', Denslii 
Kenbikyo Gakkai Dai 59 Kai Gakujutsu Koenkai 
Happyo Yosliisliu, 07 June, 2003 (07.06.03), 
page 16 0 



1-9 



I I Further documents are listed in the continuation of Box C. 



I I See patent family annex. 



Special categories of cited documents: '"P" 

'A" document defining the general state of the art which is not considered 
to be of particular relevance 

'E" earlier application or patent but published on or after the international "X" 
filing date 

X" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other «y" 
special reason (as specified) 

'O" document referring to an oral disclosure, use, exliibition or other means 

P" document published poor to the international filing date but later than 
the pnonty date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
13 May, 2005 (13.05.05) 


Date of maihng of the international search report 
31 May, 2005 (31.05.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2 0 05/0 02 65 9 



Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2- □ 



Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful intemational search can be carried out, specifically: 



3. □ 

Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This Intemational Searching Authority found multiple inventions in this intemational application, as follows: 

The '^special technical feature" of claims 1 to 5 relates to a needle crystal 
comprising fullerene molecules and having a hollow- structured portion, the 
"special technical feature" of claims 6 and 7 relates to the preparation of 
any of a needle crystal of Cgo/ ^ needle crystal of Ceo having a hollow- structured 
portion, a needle crystal of Ceo containing platinum or a platinum derivative 
and a needle crystal of Ceo having a hollow- structured portion containing 
platinum or a platinum derivative, and the "special technical feature" of 
claims 8 and 9 relates to a fullerene fine wire comprising two components 
of Ceo and C70 . There is no technical relation among these inventions involving 

(continued to extra sheet) 

As all required additional search fees were timely paid by the applicant, this intemational search report covers all searchable 
claims. 

^- I ^ I As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of 
any additional fee. 



□ 



As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4. □ 



No required additional search fees were timely paid by the apphcant. Consequently, this intemational search report is 
restricted to the invention first mentioned in the claims; it is covered by clauns Nos.: 



Remark on Protest I I The additional search fees were accompanied by the applicant's protest. 

□ No protest accompanied the payment of additional search fees. 
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one or more of the same or corresponding special technical features, 
and therefore these inventions are not so linked as to form the single 
general inventive concept. 
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